The purpose of this study is to assess the likelihood of detecting stage T1a and T1b cancer in transurethral prostatectomy specimens during the PSA era. Comparison was made of transurethral resection of prostate (TURP) cohorts in the pre-PSA era (1986)(1987) and the PSA era (1994)(1995)(1996)(1997)(1998)(1999)(2000), excluding patients with known PCa. A total of 228 men without a known history of prostate cancer underwent TURP during the pre-PSA era time frame and 501 underwent the procedure during the PSA era time frame. Malignancy diagnosed at the time of TURP decreased from 14.9 to 5.2% of patients in the pre-PSA and PSA eras, respectively. Stage T1a decreased from 4.4 to 2.4% and Stage T1b decreased from 10.5 to 2.8% of patients in the pre-PSA and PSA eras, respectively (Po0.001, Fisher's exact test). Prostate cancer newly identified during TURP has decreased significantly in the era of PSA screening in our study population, with the most significant drop being in clinically significant stage T1b. The decrease in TURP rates reduces the overall incidence of T1a/b cancer but cannot explain the lower risk of detecting previously unsuspected cancer at the time of any given TURP. Identification of many men with occult prostate cancer before TURP through screening and early detection is the most likely cause of this finding. These data suggest that men considering surgical or medical management of benign prostatic hyperplasia may be informed that it should be infrequent that men properly evaluated for prostate cancer will harbor clinically significant undetected malignancy.
Introduction
The majority of cases of localized prostate cancer (PCa) were diagnosed as an incidental finding during examination of transurethral prostatectomy (TURP) specimens before the introduction of prostate-specific antigen (PSA) screening, 1 , but this is an uncommon presentation in recent series. 2 This change could be due to either a decrease in the frequency of TURP or a decreased likelihood that any given TURP specimen would contain previously unrecognized adenocarcinoma in the era of contemporary PCa screening or both.
With the success of medical therapy for benign prostatic obstruction, the incidence of TURP has fallen dramatically. Moreover, those men who do fail to respond to or forego medical therapy increasingly undergo energy-based treatments, such as laser or microwave therapy. These procedures preclude pathologic examination of resected tissue, so the potential incidence of clinical stages T1a (formerly A1 under the WhitmoreJewett staging system) and T1b (formerly A2) in these patients remains unknown.
Historically, resected prostatic tissue was found to harbor previously unsuspected or occult malignancy in approximately 10-31% of cases. 3, 4 This concept is theoretically part of advising patients on informed consent for TURP, but the literature has not clearly addressed the risk of finding stages T1a and T1b in the modern era. In addition, knowing whether the men currently treated with TURP alternatives have that same substantial risk of occult PCa is important in considering the implications of treating such men without submitting tissue for pathological interpretation. We reviewed matched cohorts undergoing TURP in the PSA and pre-PSA eras to determine if the likelihood of previously unrecognized cancer being identified during any given TURP has decreased in men undergoing surgical treatment for presumed benign prostatic obstruction in the PSA era.
Materials and methods
Pathology reports were retrospectively reviewed on all patients who underwent TURP in a large tertiary-care hospital between 1986-1987 and 1994-2000 . These periods were chosen to compare patients with TURP during the era before the use of PSA screening to those with TURP after PSA screening for PCa became widespread. To assure adequate power to determine if the observations were statistically significant, a larger cohort was reviewed during the PSA period based on the observation that occult PCa was not being commonly observed during the current era.
The primary research question was to determine the likelihood that TURP would identify cancer that was previously unknown and to determine the risk that a patient should be quoted during informed consent for surgical intervention. Therefore, patients who had undergone negative evaluation for malignancy, including biopsy, were included. Patients with known PCa were excluded to identify only previously unrecognized malignancy.
The target population came from a group of 7 urologists in the pre-PSA era and 10 urologists in the latter era. Six of the original seven were still actively performing TURP in the PSA era. The same pathology group interpreted the specimens with primarily the same pathologists, using standard tissue-sampling techniques in both eras. 5 Records were reviewed to assure that the patient had no known previous diagnosis of PCa and to determine preoperative evaluation (PSA, previous biopsy results). Resected volume, age and TURP pathology results were obtained from the pathology reports without slide repeat review and tabulated. Patients were categorized as stage T1a and T1b based on the 1997 AJCC staging system. A designation of stage T1a was limited to those with a reading of low grade or Gleason 3 þ 3 ¼ 6 cancer in less than 5% of chips on the pathology report. All others were categorized as stage T1b.
Results
A total of 228 men without a known history of PCa underwent TURP during the pre-PSA era time frame, and 501 underwent the procedure during the PSA era time frame. Average age at time of operation was 72.6 years in the pre-PSA era and 72.9 years in the PSA era. Average specimen weight was 28.1 g in the pre-PSA era and 25.8 g in the PSA era (not significant).
Indications for surgery in both groups were similar. Over 90% in each group were operated for partial or total urinary retention. The remaining patients underwent surgery for bladder calculi, failure to respond to medical therapy or with a desire for surgical instead of medical therapy to avoid chronic medications, with no significant difference of indications between the two groups.
Previously unrecognized malignancy was identified in 34 (14.9%) and 26 (5.2%) patients in the pre-PSA and PSA eras, respectively. Stage T1a cancer was identified in 10 (4.4%) and 12 (2.4%) patients in the pre-PSA and PSA eras, respectively. Stage T1b cancer was identified in 24 (10.5%) and 14 (2.8%) patients in the pre-PSA and PSA eras, respectively. On the basis of a two-sided Fisher's exact test, there is evidence of a statistically significant decrease in the proportion of patients with stages T1a, T1b and overall (combined T1a and T1b) PCa newly diagnosed during TURP in the study populations in the PSA era (Po0.001).
Transrectal ultrasound and biopsy were not in use during the time frame of the pre-PSA era. In contrast, 399/501 patients in the PSA era had a PSA level obtained preoperatively,and 95 of these were biopsied before TURP. Elevated PSA using the cutoff of 4.0 ng/ml per was observed in 90 men and was the most common indication for biopsy. Ten men had undergone two or more biopsies. However, it is notable that eight patients with elevated PSA who were found to have previously unrecognized PCa had not undergone biopsy. Advanced age was the reason for foregoing biopsy in most of these men, as all but two were over 70 years old. The three men with elevated PSA who had not undergone biopsy but were found to have T1b cancer had undergone relatively urgent TURP for complete urinary retention. Of 95 men who had previously undergone biopsy, 5 (5.3%) were found to have unrecognized cancer in the TURP specimen, which is the same rate as was found in the entire population (5.2%). Moreover, 6 of 102 (5.9%) patients in the PSA era who had not undergone PSA screening were found to have cancer during TURP. Only one of these had undergone biopsy for a nodule. The remainder were all 76 years or older and had not been screened before TURP.
The median PSA of patients who were found to have cancer during the PSA era was 6.9 for those with stage T1a and 4.7 for those for stage T1b (P ¼ 0.79).
Discussion
Although urologists recognize that PCa identified during TURP is an uncommon presentation in the current era, the literature has not thoroughly considered the reason for this finding. Its clinical importance lies in two areas. First, it is appropriate to explain to patients during informed consent the risk that cancer will be identified by pathologic examination of the resected specimen. This risk depends on whether the individual has undergone screening and/or biopsy or not. In addition, patients considering newer Benign prostatic hyperplasia (BPH) treatment using techniques that fail to provide tissue for histological diagnosis also have potentially unrecognized cancer. Most men with obstructive symptoms are currently treated with medications or minimally invasive alternatives to TURP, such as microwave or laser therapy. 6 The number of TURPs has decreased dramatically in the past two decades, presumably owing to the increased success of these alternatives. 7 Because T1a and T1b cancers are defined as being identified during TURP, the reduction in the numbers of TURP procedures limits the potential for such diagnoses by definition.
Some reports have suggested that the frequency of T1a and T1b cancer has decreased but that the likelihood of finding the condition at the time of any given TURP may not have done so during the PSA era.
7-13 However, we believed that most men with occult PCa who would have fit stages T1a and T1b cancers in the past would be identified before TURP through PSA screening in the current era. This should lead to fewer men reaching the operating room before PCa is recognized; with these men removed from the pool of men without a known diagnosis of PCa who undergo TURP, it is logical that the actual percentage of men whose cancer is unrecognized until TURP should decrease. Contrary to our T1a and T1b cancer have decreased in the PSA era JS Jones et al theory, the urological literature has not clearly supported this. Fowler 8 concluded that the decreased utilization of TURP explained the drop in the rate of T1a and T1b cancers and that the incidence of occult malignancy identified as a percentage of men actually undergoing TURP had not changed appreciably. Merrill 7 reviewed results from the Surveillance, Epidemiology and End Results (SEER) program, determining that TURP explained much of the observed increase in overall PCa incidences between 1973 and 1986 and that possibly all of it in men over the age of 70 and the decrease in T1a and T1b after that was primarily due to decreased utilization of TURP. They acknowledged the impact of PSA testing and early diagnosis, but found that this had proportionately little impact on the incidental finding of PCa at the time of TURP compared to the decrease in TURP surgical volume.
Other studies have shown little decrease in stage T1a and T1b cancer, including a Japanese report, which found that PSA and PSA density were helpful in their population to determine before TURP which patients would be found to have T1b cancers, but they did not help with identifying T1a. 9 A Spanish study similarly found an inability to differentiate between candidates for TURP who had impalpable and unrecognized cancer from those who were found to have no cancer at TURP. 10 The screening project in Tyrol, Austria found little decrease in either T1a or T1b, although the rate of incidental cancer in their experience was only 5-6% in both the pre-PSA and PSA eras, which is significantly less than the baseline found in the vast majority of other studies. 11 A study from the Mayo Clinic early in the PSA era, with methodology similar to the present report, found no change in the incidence of previously unrecognized tumors, although there was a slight trend towards a lower incidence of T1b, which was not statistically significant. 12 Finally, the Washington University group reported that even in men who had undergone screening and one or more biopsies, the rate of incidental PCa was 415%, the same as it was in men who had not undergone biopsies. 13 The use of TURP has fallen more drastically in the United States than in many other countries as a result of readily available medical therapy and minimally invasive procedures. 7 Nevertheless, only studies from outside North America have suggested a clear decreased risk of finding previously unrecognized PCa during TURP in the modern era. An Austrian report found a 6.4% risk of T1a and T1b PCa in the PSA era, but their conclusions were based only on comparisons to historical series from other centers and not to its own control group, so the actual change in their population was only speculated.
14 Thus, in contrast to methodologically limited reports comparing case series to uncontrolled and unmatched historical published series, this is, to our knowledge, the first report that shows a statistically significant decrease in the rate of T1a and T1b PCa in the PSA era using a control population.
The actual likelihood of men having occult PCa even after negative biopsy and/or TURP must be recognized. Autopsy studies have demonstrated that many men have PCa even at ages younger than typically considered its clinical age range. Men dying untimely traumatic death were found to have 31% prevalence of PCa identified at autopsy even in their 30s, rising well beyond that at greater ages, 15 and the Prostate Cancer Prevention Trial elucidated the finding that many men with completely normal PSA levels have PCa identified during biopsy performed without clinical indication. 16 Multiple studies have demonstrated that the false-negative biopsy rate is in the range of 30% or higher. 17, 18 Therefore, identification of cancer and the presence of cancer are poorly correlated even if biopsy has been performed. Moreover, TURP classically removes only the adenomatous tissue of the transition zone. Whether the cancers that are identified through TURP overlap with those found on biopsies, which typically focus on the peripheral zone, remains unknown, but it is likely that many significant peripheral zone tumors are missed during TURP.
The limitations of this study include the retrospective nature of the review and the fact that we cannot quantify the number of men who were candidates for TURP but had a positive prostate biopsy before TURP. Similarly, we included men who had undergone biopsy in the past as long as their biopsy had identified no malignancy, based on the clinical focus of our report, to determine the risk of T1a and T1b PCa in the modern era. Nevertheless, the risk of PCa in these men who had undergone biopsy was similar to the risk in men who had not undergone biopsy, so the results appear similar whether biopsy had been performed previously or not. Thus, the suspicion of cancer based on elevated PSA did not increase the likelihood that subsequent TURP would identify cancer as long as biopsy was negative. Moreover, some of the men had not undergone screening or biopsy in the PSA era group for a variety of reasons, usually advanced age. Notably, the risk in this group appeared similar to the risk in the screened group (5.9 vs 5.2%).
Our clinical question regards the likelihood that a patient consenting to TURP will be found to have unrecognized PCa in the current era. This question is salient for informed consent regardless of whether the patient has undergone screening or not, but we found that the risk of finding a previously unrecognized cancer was similar in men whether screening and/or biopsy had occurred or not. This suggests that PSA screening not only identifies most men with significant cancer before TURP but also removes enough of these men from the population at risk for TURP such that the pool has an overall lower likelihood of having occult cancer. In addition, although it is possible that men treated with medical or minimally invasive energy-based therapies have a different risk of PCa, we believe this is unlikely. Without the ability to test this hypothesis through examining TURP chips for cancer in these patients who forego TURP, we believe it is reasonable that such men may be advised that these data suggest they have an approximately 5-6% chance of having undiagnosed PCa that will remain undiagnosed if they pursue their alternative treatment.
Conclusion
Prostate cancer newly identified during TURP has decreased significantly in the era of PSA screening in our study population, with the most significant drop being in clinically significant stage T1b. The decrease in TURP rates reduces the overall incidence of T1a/b cancer, but it cannot explain the lower risk of detecting T1a and T1b cancer have decreased in the PSA era JS Jones et al previously unsuspected cancer at the time of any given TURP. Identification of many men with occult PCa before TURP through screening and early detection is the most likely cause of this finding. These data suggest that men considering surgical or medical management of BPH may be informed that it should be infrequent that men properly evaluated for PCa will harbor clinically significant undetected malignancy.
